Aerosolized human neutrophil elastase induces airway constriction and hyperresponsiveness with protection by intravenous pretreatment with half-length secretory leukoprotease inhibitor.
This study was designed to determine the effects of inhaled human neutrophil elastase (HNE) on airway constriction and airway responsiveness, and to examine the protection by an intravenous recombinant half-length secretory leukoprotease inhibitor, r1/2SLPI in guinea pigs. Aerosol inhalation of HNE (250 microgram/ml, for 3 min) caused a transient but significant airway constriction, in which lung resistance (RL) increased from 194 +/- 18 (mean +/- SEM) to 461 +/- 42 cm H2O/L/s (p < 0.001). Thirty minutes after the end of HNE inhalation, airway responsiveness to intravenous 5-hydroxytryptamine (5-HT) was significantly increased. The provocative dose causing a 200% increase in RL (PD200) was significantly decreased from 10.0 +/- 1.2 to 6.5 +/- 0.8 microgram/kg (p < 0.001). Forty-five minutes after the end of HNE inhalation, total cells in bronchoalveolar lavage fluid (BALF) were significantly increased (p < 0.05). Histologic study of intrapulmonary bronchi demonstrated an acute inflammatory response characterized by damage to the epithelium, airway obstruction by mucus plugs, and recruitment of mononuclear and polymorphonuclear cells to the bronchial epithelium. r1/2SLPI (30 mg/kg) injected 5 min before the initiation of HNE inhalation significantly inhibited the airway constriction (p < 0.05), the airway hyperresponsiveness (p < 0.01), and the increase of cells in BALF (p < 0.05). The present data suggest that HNE plays a role in the induction of airway constriction and airway hyperresponsiveness in various inflammatory lung diseases with pulmonary neutrophil infiltration, such as chronic obstructive pulmonary diseases (COPD) and possibly bronchial asthma. r1/2SLPI may be useful as an antiprotease treatment.